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(54) LIQUID CRYSTAL ELEMENT AND ITS MANUFACTURE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid 
crystal element which is not affected by hardness 
or softness of substrates compared with a 
conventional liquid crystal element, to be able to 
keep liquid crystal layer thickness constant over a 
long period and to stably obtain a desired contrast 
and reflectance thereby. 

SOLUTION: A liquid crystal element is equipped 
with the first and the second substrates 1a and 
1b, at least one of which is transparent, disposed 
to face oppositely, a plurality of columnar 
structural bodies 2 provided between the 
substrates 1a and 1b, and liquid crystal 3 
enclosed within a space between the columnar 
structural bodies 2 provided between the 
substrates 1a and 1b. The columnar structural 
bodies 2 are formed with photoresist obtained 
from a photoresist material with 10-15 SP value. 
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fcJBlAtfW 2 

mfeaasiatcfeft & i»sea«ai3&»ia^)siafc:ftA s*i 
B?rieft wmsmt . s p fi*>- 1 o - 1 5 otm*» ^ » <s> 

c fi*js 2 ] Hfrt eas^^jfdt* h ^ i- x-*> & it 

[fS*J3!3] WEK^H t WtTW*Sii"C^4WEa 
tfflBftffcO* ?li3xim-2 0wm?3)|, i XJ2 
2ffia^)fS H B B ^. 

2ieao?s B H a ^„ 

mm^msiy < ivj*x-hbmoR 1 *^ 5wrti& 

ixTv^tt*3i i 6ov^-rft*HcieigcoM B H B ^„ 
[ 8 ] ffi is&jmm# t mem ixa <rx/] 

[ n*m 9 ) mmvmmfc t m seas 1 x« ( ms > 
^2tfos«tc7)racE^M^fi£$ftTv^if^ji i 
4> scovj-m^ietg£o^B B B ^. 

cis*^ io] mi tmti&tttnwtz. s p«*t 1 
o - i 5 *>* h u it*, htm zm$L<nm $ x*mm- & * 

B'j §ea#*ii§fiM9_brp t> . ^ 2 <7>^ $■ s-fr t friem 1 

^i^fifotgftS^Sta^b-frxiii. - 

jit *ji 1 1 ] mis* h v : jx vmmwmjMX'te. 

* ii*ia i o %mcom^ B m=F^m.m.-nm . 

m*m i2j me*M/j;^h nmrntsumx-n . 



c if*ig i 3 ] itii£ii7txsHrj{c . Hijfe* h u ^ h 

^ft*3S 1 4 ] wE»3tisnft, mssiftxisnfc: 
i 3<7)^-r^x*Hcie«^?s H B B^^it^-&„ 
la&ws&gsgxgfne. usiiscj; of#^ft§ 

i is*ji i 6 ] iwfem i jstx/tn 2 comtt ix*ti? 

t ^{±m2«M$r^iom®g^E$-tt^«i#« s (; ( fi I (tT 

(^^^•pidt^ies^-^sfS^Jii o^ibi 5<7)v^ 
■f^AHcie«coa B B B ^^<7)iS£t^r!g . 

[ f§*js 1 7 ] friem 1 m/m 2 comwico dh^< 
t i>'&£ , Bm^-wmm<,z%mztizmfct Lxmrnt'^x 
Gx&mtetttmn? </i'j*t:mmm&x 1 oa>£ 1 

6^^-m*^ciSS80fg B B a ^oigit^. 
C If *31 1 8 ] Suf eMS^tfO^M^SPIS £ WiiJPJT'^Jih 
•t^Xgar-i-tfff^iil 0*^ 1 70^-rft*HCfe®<7) 
?S B B B *^O^jt^}£. 

• [ f is* 1 9 ] nEftttflHMfc t suiern 1 x{i ( & 

I/) »2-<0»KtoiBtErtl»*JBfir4ia^*tfll» 
1 0 * & 1 8«3V ^Vx*Hdetgco?S a H B ^^„ 

c ii*« 2 0 ] sijf e&tf ftitft t Huiem ix«(a 

*OIWSWl 0*»4> 1 9 0V^ix*HcEe<?3M H B a M-fc r ) 

f^^PSB^rUiBJ] 
C000 1 ] 

a^*-** <oaHRHfc:a««jt«c t « B B B t ^ e« L^a 

B e B ^ay^^3t^-ffit«^§ . 
[0002 ] 

s<os«*»*#« fcttt{4a6Riai»r*i3 ^>a B B B ^/i 

[0 00 3] ^o^-t^s«i;t^ia 
iic%-ct7Sff hut. nmmzmmx\h & . g 
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A.Xl±i*—hVzW><7)X'hZ%r&. MRIBt^^— *Z 
8H*Lfc/iW«i»R«ffit=Jnii ^fi^JE^lwi 0 ffi B B B 
/f^/S^tfgfcfrtfHc^ft L r ^** 5 ^-f b o . i fc „ 

mz&~o z t tmmx'h 4 . * - t\ sot&co&b^ 

-rscfctfiSissixTv^. 

[0004] fliif . #g§E6 2-20 3 1 2 3-t^fg 
CCJ:4 k, -»<?)l«'fl 7 U^y/UStSa^aSA*: 
**A LfcaUMR^f-fcfcv , sa6Riat=ffS^-r<0-7 h 

lz i 9 5v $ ^^OHr/t^CfglsSr^ Heft 
ixfc: «t 0 *KJf IMS** <3 co& H B B w}f ixfc L £ R&jW 4 fc 

^mnmgnmTznh z t 4 t lx <^4 . 

[00053 

[fHJtoWHfcLJ: 3fc-f4P5S] L*»L=5r* f 4>. fflEtt 
BSBS6 2-2 0 3 1 2 3-f-&ffitwJ:4?g B e B ^^C±5^T 

fc, is (a««Be*) o^T**^Ffl«tf)«»fc 

«t -J T {i^ B B B 4HCi£«#^»#^tfc LT . SAOtt 

essiofc o , s*etf3ft*<ojg^«eii*wi=s!Ht Lfc 

*mfWEfikfoikffl&£.*>t: OfeJ-Ci'bT- ^cofc 
^:£& B B B fI«(£|B] t J: 0 ^ft£it4fc^ig»«JE2: 
ig< L&WUi'£^£<&4kv^Ii.'£fcJ>4. 
[0006] *C-C*fK8li. k t— ^sWS^i 

S^B=ifc^T*«offlttfc:»«$<x6i k *< - 4 fc. 
&Miz*>tz 9 *K a B B /f co/?.?* £• — £ fc ifx » . ; 

n&mi' B m=FR.isz<7>fg&%:W£-%mzi%m-r& ztz 
mmt-f&. 

[0007] 

[ mm 6 wft-r a fc*xo*a ] meHB £ »«r 4 fc*> 

#fc. 

(D *tsco^& < 1 fc — ara***FSr*ma > ' ^. i 4 l^t- 
^tiatca«oa*«jafl! * lt *> * . sa^mit* 

sub l , -^os^±tc* h is =jx httmzmmwmz 

3H£ L T * h U h i 4 a^fijjf #: t f 4 i k C 



k*>T'#4. 

«JSft«0«Wt LT S P<S* 5 10 — 1 50tt»3&»<9»«5> 

isttas l* ? 4s^t' * 4 sic^ < i o , a«iiit*co 
[0008] msm^zm^^^wmi. 1 1- 

fe(t4B?fe&*c«it*rBlcoSrBHcMA$ix^?^B 3 B k5r{i 
iTioO. lulSa«^«±, SPIAU0-1 5 WW 
«A^#^>ix4S^^«TffM$ixT^4i fc frWS 

[0009] msttftWcomikm^lz X 4 k . ££ttia 

3Bfi<0^i< k fc— >%<r)X' 
* fc , *KJtlBIP»S:J9r3e<oraHStc«Oi k **T 

#4. ±fc. «S^IBIPJ5o*t«rt=*!t0x^--9-S:!^S 
ktiv\ M B B B (i-^e^c?§M«^°7^-^SP 
COM* 1 8 JSITT* 4 * 4 \ *^bJc0Mb b b«^ tc V \ T tt« 
ffiilft^M L T 4 i^^WiiSS?^ n" 5 > - 9 S 
Pcofi*U 0 — 1 5coieH^J>4Wf4*^t#4>ix4fccO 

ZtllzX 9 . S^£OPBlfH-rifc*>^E^co?g B B B ^co 
JS^zr— felzQko.Z k ■ # , mm<nay hyXhRV 

mmnKMmzfcizttfX'Z 4 . 

t4k^S P flcOTj-rt^T^ 4 S^Jk ffi?§-f4 
*>5*»T1BSr 4 i k * 5 T'-# 4 . WEW^H 1 *****' 
fc^coW^KoSPffl^l 0 J: 9 <&->-<:< 4 fc. ?S 
b b bC0 S P m fc ifi < =5: -> T ttttffi JS* Sr ffifc-f 4 
«^«B s B 4'W^taiL^<i4. 4fc. ;<0SP«*«1 
5J:9A^<i-oT<4fc, S^^«c0iK§tt^itA 

i4. 

[0011] ifc. frie»4J^Bi*<i0»»i«W=R}£S 

m&n&BXSmtfth Z k * S T'# 4 . & tz , WSEJBAfc: 
S-^#2tc^J«i. 35 1 cOS^cO^coStC, S Pffl* { 1 

o—i 5cr>*hui?x hnm^m^^vm^-th^ 

BI*»^j9rSOJ53fc''?^ - yX'mt9BM£Mt&%TM 
y n'^ - >' C WJE L, fc «aoa«» it * r f# 4 SliRlS 



(4) m2 000-2903 5 (P2000-29 0pT 



fc £#©fc^&& B e B 3g^^3ii;*&£S«t-4. 
c o o i 2 ] Mie*»a^?ao B B^«oSJt^j£t «t & 

[00 131 Srfc. :*38Hj|fc;fetvc. r^^u^^ 
tlzJ: *) *$HHiJ« b £ 0 , *aBteSWHi3l«fc J: 0 6* 

mmtt&k l . s - 1 Ti^s^^m*? *i 
[ooi4] ^^M^WL^mf-Rx/^wm-nmiza^ 

«i8i(ca» l s *i s i 3 t-r s . uie 

tttfWM&WflESI*: t> «t S *>\ flJISPf SffilHCcHr&S $ T" 
?Sa a B £ §4 A-f h fc Mz . * L X 3h £ 0 % < tc 0 f *" X ft 
®frt>V>mmX'tz s $>-t<mix LXLto Zb&%\>^£ o 
IC, -ffUCJiRBSSftSrO**. 18ffa3/zm~2 O^mg 
JK. iO«F4L.<J4-5/xm~l SjumSJKt^it** 

[0015] anm&enfrb&tzk znmmnit^m 
mmiz&vh&Wiffimti mwafitm ^a^^isw 

WfatfO. 5%(iP$99. 5%) JaJbT-fciUf , ?g 
LT«KRBs&SK:»«£»i. Z b WX'% h . * 

-r&HL7t* { oT3^ffl^tfO®W{±/h§ <&&*>\ •€■*> 
fiJ^-dM 0% (BBP¥6 0%) JaTrafUTSMHR^i: 

LxmmutttKim&'&btiz. ±az:^m.Lx. a 

(fiEteHJS*) «0itS^I«I<7)±# $(i2^m~2 
5 0//mgJK. ttraTOii 3 jw m— 1 0 0 0 // mgjRi; "f 

[0016] ±fc. ffilEMS^£]i^[t!(^?8 B 3 B ilfS*l.£ 



RttTfc.'-.H. t*itSt±S«Z*f&*#-r4S3WJ4: LT 
[0017] a/o. ^fEHBOffiftSR^tCfev^T . mi& 

zr^Si.^ t <r>b -rh z t tfx* # z> . ^ <r>i%ismtmm 

^l&^m2a«fcLT-f-ix-f^tgfiS^fiii.^t.^ 
£$ffl-f & -I i: * { T # 4 . WiHTWIB* h U 

[0 0 18] i^c. mi5.t/'^2c0S«i; LTm»t# 

isattiiit* t mrie^ 1 x«i < ar/ ) * 2 <os« t ^Pai 
htwwfc^<nmsm$mm±.iz&±r>. m.%mmm 

XJsKZb&X'tfZ. 

[0019] ttz. md&mmfrbm&b 1 xiz (s 
iEmKJi«5«aei»ffiasji(aa-cv^Tt>«tv^. 

jfflSL. — ^, ^2£^n-^ffi:-i5]»«ierB]^€- 

[0020] *7t. ^Ba^fet-tj^T, uriaastxs 

v\ w^*?<n±frhwmmzn%<rfcvm$s-thzb 
x"*rz.h. feftRxsmfiismiz-o^xii. mm^* b 
uax mmwmzzuamizmtesitx . is* 

h Z b TIt /- 4 , 
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[00 2 1 ] £tz. *fMH3ri£fc:*jVvc , fflrffiBSfclS 
«IS mite % W8E^t= WSa«aimi5|-Clt3teSfc^- 

mmz vwm.&sa&* & z t h . 

[00 22] $ £tc, ffiMltJEtTs WBSMLESWT 

^ntia&zmfl-t&ZbtfX'Z . raMfc: «t 

[ 0 0 2 3 ] fcfc. *»afriS*=4JVvr,±, att«it* 
aWBS $ futas 1 fflgiitcft 2 SiaSft^atcH. 
*tEEN3ffi&£if A LT t «t v vfl*. ft 1 »SJLfc:jg«$ 

ft 2 *«S:afcK»tT . ft 1 &l/ft 2 mffiX'mm ttMc 

[0024] 

[ wmmmmm \ 1 mmmmx h & m&m 

¥it. 4r*<bi> . ft 1 &l/ft 2 «9««ft 
* *« Sr *f 6 . i - Sttffi**5 ft £ 5 J: 

^«BS*A^« 3 flT n 4 . fSMSOTStttSitfr U S P 

«a*i o-i 5 o*ma» ti'&htth «#^ms> 
i> cnx'h h . mzmmsAzti mmmmtmnQ 
mizim&tfm a ztix^&. 
[0025] mttztwwmmmcomikm^i. mi 
tt&o xotztx imx- $ « . mzimftmam tu* 

hu^xhr&fflU t-r\ ft 1 £ Wfo<r>¥m 

J&f&ffilz, SPMtfi 0~~1 SttbUiSAbttmzFJr 

^o/ss x-mmtz. TfibtsiSAbwrncommi. xt 

«fc3/zm-~2 0jumg*s J:'5ML<(i 
5^m—l SjumSflEOWRt^rSi^t^— fcSfiffif 
•S) . 

[00 2 6] WHHtefcft* rSSj ti, ^r8ie<7)£>£ 
£#trfttOt>cOT*&9. 0U(2\ 1 *t<0*«<7) 5 ■*=>— 



)VM.ftcr>i>cr>X-hZ>Zti>3ZLhtlb. ftl£.Z/H2£ 

[0027] mimfm2<vmm^w&<r>o*>'j?%< 
t i>m3>m?wmMcom&ttzm&z:mwmifcjit,zM<afl 

xn. mm. ,ifjxfi/yfU7^w-h. 

IftStUlilTO (Indium Tin Oxi 
de) , Sn0 2 . I n O s *£OW^*^^rS^®, fff 

^ & ^ m ^ s ^ t * { t- # s . 

[ 0 0 2 8 ] &WT\ WH<?>tt#»att£»jacT# £ ± 

e> tc y * b 9 Tirol h v * b ttmcomm z m 
>\ ig.-?*?(09}-Wfrt>&mmizi£* b bmMz 
mtfcmfeco3tz&im-r&. m^mxn (rv) 
mytw&femz^ mttbuis^btfmwmizftLx^ 
-^i/ytsMz'ttix t i^. nytwicn^-^y? <r 

mfiLtzmmz*--/ bTU-btlzMW-fZ Z tX-Tri. 

i>. ^<7)josfeas(ii59^.(f i o o°cti±(c-r-i,c 
nmhmmiz. ®ytm<v\sisxbmm&zMiino 
[0029] <z^x\ &ftm<7>mmzm{&mz&i l f2,w? 
^ a rtHzm t x . »#»#j«i*RftS5# r *jww l 

fctr&htih. z<r>r±. i&gizmtx. rttxbmftm/ 
#Ab<-*>7 r ymz'ff'?xt>j:\,\ #xb&3&m 

tit. ttttmy^-z^hfcUy^ n^si 

*f^. b^-^yrwmt, mfomz\i#x bm± 

b X-fil h . C<0'tl <7)Jn^£S(2fiaj;c«: 1 0 0*CJJJLh 

[00 30] <X^T, JB2<0«ffiftS»«S. -tonas 
JBfiSc.ffi^a«mjt*^y7tClS]ttT CilCSia. ft 1 

.aft * t ft 2 *5*«ft # age b x-mmm.fo z 

l««<0ffl*ftfflfc:^il:fi6*»«LT*J<ii: tT'#S. 

[003 1] Zcr>J: ? iz LTW^^SHr^^tiAP* 5 
^?S H a B r«^?±A1-|» i i: t= J: 0 . ?S a s a^^#^fL 
*. ?S B s B ^««(i#C|iR^$ix-r. *?f^ x7?g B B B. 
^.y< ^ r < -^m^a. 3 U^-f- U "/ 7&Z^T&iB ( 3 
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b. 

{00 3 21 C^iaCLt?!^^*^ 1 ^ 

mwm.&sk^ i «oKHtH i to*** . z^tsA*^- 

t±. SI 1 «W+* 1 a &.I/ff5 2 <T)W&tt 1 b 
h. 4fc. &R1 altfl btfffiKcttSPMl 0-1 5 
SR^fttfflBSfc 2 *VC tJ 0 . Sfi 1 a . lb 

£. itz, iSU. 1 b^il^P^tim^^*^ 
[0 0 3 3] -^Al^Ccfc&k. *«C*U a. lb 

^coWc?g a H H 3*^ft$ii-C^-5>^- ««*n a > 
l bco'>3r< k i-:fr#SI^**m*»fcfr* tor** 

1 0-1 5 comWfch Ztzfr. Ztlfr^ftbti&KhU 
is A h &m&mt .MSP Mtf 8 JSTT* h 3 

ffiitf* 2 «FJr5£<0»##S£f S *t 6 . £*it= J: 0 . . *K 

*tl a . 1 b^BH-r&^sBswra^^*^*** 

-Stc^oi t . J5rS*> n y h y x V SX/R»im 

*ziv*ftmr?h - k **f '* £ • 
[0034]^:. ttftflBSfrZOWflkLTiM-W^ 

8i«flt3Sfc2£»S. tt«flBS*2^»*Ufc 
SKI afc*rfc**«l b**ta**rt«W«*3«>« 

[00 35] fttfcfffit^ (ttttflBS*) »K 

# 01 ^ tfiSA k Otffiii^ # 2 o • JJIT . cfc 0 #4 u < 
1 7 • &Tk & J: o 4tt«flBl«ltffl^« - k 

[00 36] 4fc, ^B^offe^saSBBIBOffiflSft^a: 



wc W'lfflRlai:a««BWtc2i:<0|B&t«B2MR 

m&mzhfz h icwfcBWtai 5 jwsw- £> _ 

[0037] ^^If^t^lC^oTti. « 

s^itu. lb <7)i:®^Be®±^f'* , > sio 2 f 

LTfc<. ^^mS.^^&^'ttK'f't^S^l a, 1 

**Ct5V*T . » 1 MR 1 a t ft*«3t* 2 t cOf&RV 
»2*lRlb4:a«l«ft»2twWfc. 

v^^r.|B]C}li-5«:Ei*l«Siii: • 
[0 0 38] ^<75?S H B B ^&#S^§^^^^ Tii ^ * 
Stt* 1 a . lb c0«@ff^®±^^* D 'J 5 H 
ElfijK, ^UTS-^^^T-ElSlSi^fc'^E^?:^ 

WHttfElfOiHt « la. 1 b 5rfflv^T . 0 1 0M 
A*^*^ k L,^ i&UfSi^ S:f«8-t 4 . 4 . 
H4 ic^i-J: o t=. * 1 *^ 1 a tVE.Vtm?kte2 tcom 

Rx/m2mte i b tatt«^#2 k^iat; -enm- 
ix <b mm^mmmmizhtz & WMmxm 5 at/Ei*i« 
6Vz<vmzmfe>titzf&ib%=Fi>. *«bh<os Steffi 

^«aa«««w«*fcw»jts k k fc «= . 

s|^ci^v^T?S B ^ H^* i 0f^El^ : K»k^4 . i^aEft 
iwi. * 1 2 MR 1 a . lb co&9,mBf&w± 
iz^mS^tmteM 5 Jtl/EfBlBS 65r«)SLTfc^. * 
OfltflH 1 «)«**FW**k H*»= LTfWT* & . 
[0039 ] 4^s H5ic^-f «t SlSfil at 

h i =t § k . 0 3 ^siy^ k 

sfiu. 1 b^Mi«i-r-i»s^'?-^'e'^^^ a ^® 

IBtfJWRWWWIWJhSnfi k k ttJHttWC*^ 
SS 1 «« 1 a <o«B»«BI±fc: : F'f>«S«M*ttBt 5 B.t>' 
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£bfflmizLXftWtX£Z>. 

[0040] meiZTjk-tXoiZ, ^2Sftl b b 

^O^a^^^-Si:, H3<7)?ga B B 3S^t|S]aC^ 
SSla, i.b^Mf6]-r-l.ffit-?-ixmi^t^ix7tmS 

2 St£ 1 b ^«^fi£M±C-^«^.^'fflK 5 Stf 

[0 04 11 %t$\ 123, H4S.I/I26 0?SB s BST-2:f^ 

r- < V 7 : <mcr>1rmX-&fc LX&KOlzMtX. HI 
• « 1 a _h£JB« L fcS«flBS* 2 cr>±W£miS}®coft® 
J^/L/-ifL, (fi&JJtW: 2 0 0*C) X'&%&#> 
hZ.txmfom*&J&t&Zi:l>X'ZZ>. c\<r>&. MS 
«1 aSt>'l bCOiarfllJKSrflSS (W;Uf 2 0 0X:) Ofi 
J^FT'K 9 t(:<t 0, SIS 1 a. lb^O 
g*7J & GLtS * h i fc AT* 4 . 
[0042] ULhRBgL^iRflWT-SrmEePlniK i 0« 
HTfStfcfcoTU. l«®2aBS«OfflESrEpilDLT7K^ 

t1SB a B t JB^**£\ *<& 2 f&SW \7t-X®££ EH 3D L 
SUWH=«>E#I £ TU-i-Wi^l b 7 * - 7 IS 

[004 3] 31/Xf'J •x^ffl2T^:-r?gB 3 B(±- 

«E«i^ftS?SB B B5:fflv^!i'. 7>- 

^^JIWBT'^fitfWteSraKWtRW ^ W 
#. *C«feLT^.i4. S-€i<7)v£b b bJI £fl 

[0 0 44] s.rc nWJ 7^ : k^tW.B%M- /s - 

[004 5] ftot, 7V- #/lO-=.-y 
7K?'l^2^£t'U , 9BUS.r hCi 9, iMSlRSt (7* 
u _ -mj.?i) ) - jgH^ ( 7 - /t- 3 - v 7 ) - 



b b b)1 r Stt T'SS L . ±a5«3fe« arolalLfc^S: ?Sb b b^ 
^<03teT»*tt A n OSWRtc cfc 0 ?gB B B ^Oia tixtcrS 
oTIli?^. TU^mHtm. z: m& Zit&ZklzX-iX 

cota t titfmitzvm iz& v ^T t± , mis § -<+ s 

«*ftft5rv i tz)bZMytl£T&<MBXM<>z «t -> T 51 ixBS 
[0046 ] 

ai-fetf-c m - i o o o (syy^ttig) «rfflv^^r# 

3tR»* ( Y<I ) ^fljgf S C t tlT-5 . YtW^ 

fl8-eoYia/iSRIt*ttIB"C<0Yfl[) ^ixS. 

^<gt?f$^^l <7 5 I TOm»t##7X^!r 2 0 

^*hUy'Xhffl.(SPI10, *#1L JSRtt 
S) ?r 5//m, 12A«m, 18 Aim (TMUkb tf&XotZ 

0 0*CT' 5 ^ihI7"U / <.— V? L . ^ga^a^^jt** 4 

mwmzmmmtuWiZm^x&ytLfc. <%^x\ 1 

0 O-CTS^HISatf*^-^ y^SrW^, m®.£'ir-> 
h»3tei: 1 0 0*CC5 4Ma<0^ h<-^f V^'Srtr^. 
[004 7 ] =5ri>. t-hU^h^SPlli. ^ 

.ffliTt ■& . wmx-ttimmtewgiz &m& t?t t c 

^tl^'tL5 um^ 12/zm, 1 8 m mCOM/f T-^o 

±izm^ttc-^ hui/x-h iRWr>W-^ b ffl t xh hzb 
i o o 4 8 ] acvvc, as 1 s«jbottttflia*<o±t. 

^ 2 <7) I T O # 5 XII £ m@^f£® r l^tttt 
(CSP1170. x^^r/^^-r-f 'y 7 Sb b b (Sfr^ 

#ttA n = 0 . 17 0, I^H^S^ttA e = 30. 
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(S-Sl 1. ZmuLtz.XJ 7/U*^t- 

*-ri> x o \,zj]4 ^^mMommzmmLtzm&im 

AL. 1 Qumco^mmWe^h^Mz^^. 
[0049] Cil^Ovg^^tcirk^i^vv^X^ffi 

ttc?xz tit-tut. mt-m/mzm^ztitz. ztz. z- 

ix^<7)ffi.gkm?t,ztt&&)<&v'<>UZ.W,J£z:mu-th t , 

<4Sgi&1£E«43 0 V -y7Wffl) /5 0 

V (7>- , 3>f-7^Mi5. .4. ri/-t 

E?'jT<osit^{± 2 3 %T'& o . mvizmmwzit 3 

0V {7*-#j\,3=i>y7Wffl) /6 0 V (TU-±m 
?() » nyh7^Hil4. 6 . 7V-- Ml^JT-ORIf 
3?i4 2 2%X'h^tZ. #Y««BOTEBB45 5V (7?- 
7>/Urj^y^E?FiI) /100V (ri/- MBflJ) , ay 
^XHi4. T^-7^K?iJT-cOS*f^(±2 7%T"^o 

[00 50] ttz, wiad.tnWr>TMX\ [BL7* )--? 
7. 7 £ tf- S -f £Srtf)f C353fc L T f#/tr g|<0±(C „ 

mfie*. f&&y'#OS-& B B B £?rFU igfefcftff (tt»# 
lP*m±lL CA-X) £ffl^T&#m^*£#7&f B i: 

*T*1 2' X'h-otz. 

mm\2 

mtmm 1 £±> wc . me* huy^ ( s pm 
10) tfcir, x^i ^% t mmfrt 3 %&*bui;xh 

£&&& B e B ^£f#*:. 

[00 5 1 ] ^mikm^iz^EEWiaLxr/^ xtttSS: 
«S Lfc d h . JSlTfcjSf J: 0 tSiffrttflgtffc: <?>ix 
fc. -f #T'J4iEt&1EE(43 0 V ( 7 

i±5. 2. y^—rw.nx-cr>Kmm^±2A%x'h-otz. 
mvmmmmi 3 0 v ( 7 * - . y ^wtm ) / 

60V (ri/-tPJ) . 3>N7XM±1 5. 3. r 
U— t-ffi^JT'COKIt^Ji 2 3 %T'for>fz . #T'<4fEi&« 
JB45 0 V (7^--*;U3^-y7IS?J) /9 5 V (7V 
— MIJ'J) - 3yh5XMi4. 5. ru- ^SWTO 

[0052] ±fc. mitnm<^xMx\ mt?* h-? 
7 7 i ft c -rim mznyt 1 x wz u >*7 h ^± c . 



fne», mmfftco&m&itmTL, mt*n (won. 
w$mm. ca-x) zm^xmiM&itt&m&t 

inr T-h-itz. 

mzmmm 1 fcfcur . frie* f ( s p<i 

«s(spii2. **rm. jsr^s) 

«4. H?ie*sswi tmmizLxit. mRx/^m^^ff 

z.&&mikm=Fz:nfz. 

[oo53] ^■m.^m^-izm&muLXy-'^^ xttts*- 

- v7Effl) /5 2V (TU—i-EfH) ; 3>-h7^h 
(4 5. 4. 7-U->E?rjt-<7)Klt^«4 2 4%T'35o^:. 
*iT'(4|gift^E{4 3 0V ( 7 - - y 7 E^i ) / 

6 0 V ( TU-i-Effl ) , 3Vh7Xh(j:14. 9, ~T 
V—f-Wfr\X*<r>WMmt 2 3 %X'fc->fz . t^TJilHW 
J±t45 0V (7*-^3z 7 ;Uj) /1 00 V cr 
U— f-E^'J) v 3>F7XMS4. 2. rL--^E?iJT- 
O^Sf ^(4 2 8 %X'$> o ^ . 

[0 0 54] Huiei:l§]«OXgT'. f!L7=rhV 

miS*, ^5:V#0#?S B e B $:?gTL. Sfttftlt (ttftft 
ffi?4^t». CA-X) arfflv^Tft^Wit^t^St 

#T'l 3° X'hitz. 

10) {c-fttT. ^7SV«K=5:5*hl/y^h 

t4. Btfie^sfi^ji tmmzLxn. BRi/^m^ff 
th&m.&m^zntz. 

[005 5 3 ^^^clLEMDLTf-VN/ xmZZ 

mm ttz tz*>. «Tcc7K-r «t 3 (c^»=5rttti* { ^^n 
tth-h. i?x't,immmm± s o v (7t-^ 

-77E?I)/5 3V (ru-T^iJ) , nyh^^h 
{45. 3, Tlx— 7-S?iK'ORIt^{42 3%X'h~>tz. 

mx'\immn&\± 3 o v (7 ^-^^3-^^12^) / 
5 9v (ru— Me^ij) . nyh^^Mii 5. 1.7* 
u— ms?ijt<7)ks^{4 2 3 o . ifcx'\mmm. 

JE(4 5 0V ( 7*— ^/Un— -y^aS?d) /9 8V (71/ 
— M2?<J) . 3>-h^7.M44. 3, 7V-^E5'JT'<0 
SJt*«42 8%T-*^^. 

[0056 ] ifc, mflEi: PimcOX^T-. fl L 7 * h V 

swfttR, ca-x) vm^xwmm.wt&m.&t 
<vmw$zm&Ltz. mMmtnx'5' . «?i 3- . 

#T"1 2° X'fonfz. 
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mum 5 

W8 0-CT-1 sK'J^ 5 KEfllK 

^Ah'yn-f^/L- *./hru-K:T80'CT 

zcvmfamtfzm i 2 0 o-ct-3 o^raaK*^- 

(SPI10. *#SL J.SRS351) 5:Xfy3-f< 
y^L^. 2fcvvt\ f£t£$|£ 10 0-Cf5OT7V^- 

£ J8 vvf Bft L fc . & . 1 0 0 °CT- 3 fl-IBS*^ 
Sfct. XXhUftt 1 OOtTS^iK 

[00 57] fcWC. JR 1 SSLhtf>S«flBlfl«0±fc. 
U3taS2^5^aHRSrEl*lB8»JSiiftRa««Ja*^ 

SPI7 0*ifeffii*lciMtRRItft^2rW-ri> . xX-f/U 

[ 0 0 5 8 ] >IcO?g B B B ^C«JEEP*DLr-r^H' Xffifg 
SrSU^LTtfcC:^. Wmm&teSQV C7*-*/[,3- 
•y?E?() /9 0 V cru— MI?']) . 3yh7^Hi 
8.1. 7V— *-BH"CORam* 2 7 % t . AW^rf 

.ttSL CA-X) £fflv^a^ffijt*t?R H B B t^»i4^ 
HUB* 6 

fi<3t?f $fL7t^l«0 I TOt»^*'7^if5: 2 0 
0 *C f 3 0 fl-iaBJ*^-* y 7 L . ^55 >- SUMS** 6 
$ri*M^*h*ffl (SP11 0. *:0SL JSRtfc 
g!) SrXtyn— - f 4 yj^tJt. &vvc\ 1 0 

0 *ct* 5 fl-rsiTK-* v 7" l . ^<nwfcwtw&ft 

_htcI£H\ f£7* h^?£^UtfS*Fl'i''.XF1W 
SSK^SR^HRHgjitSafS-fflv^-CR*^. *wt\ 10 
0 °CT 3 7HSII£3Ef£<- >- ^ L . ^RSrfr^rt:. 
T\ ft**$-£fc. SfelC.jKXMSftk 

1 OO'CT'S^-racO^h^-^y^'r^V a#afit 

i o o 5 9 ] ft^f. m i a«E±<oa*flut(W)±t=. 



tt. attW5t*±^Er&]K«t42r^7V-^L. 2 0 
0°CT-^^^-2.-tTffMt^. m2C0ITO 

LTdfLfcia^. iB«2 0 0X:K:TPiEl«UB«:teO'&*> 
[0060] zer>&*MzS Pm.7<?>g&l,zMiR£M%i 

^, SSB«flEl43 5V (7^-*;U3X-y^E?il) /6 
5V (TU-tSJO > ayh7Xh(i8. ru-tfi 

nx-cnmsmi 2 3 % t . Ajap*^^ xwtt**f*6*i 

[006 1 ] H?15h|5]»C0XM-C', (lL7*h-7 

mriE?g H e B £ffiTL. mmm (®,mwm^im. ca 

fc^^>. 1 6° X'hr>ti. 

mm? 

WSXSm 1 tcfcv^T . SPm^-i yfrz-'V-r -f -y 
7?S B B B ^-ftiT. spfi?^^^;^^-? 1 -^ -y^?S 

B B B ( sjff^M^tt a n = 0 . 170. mnmmij& a e 

= 30. ^^rffi^ffilgff aKT N . x = 1 0 O'C ) Srffl 

v^flsti. iwesnstwi h[5i^{3L-c?g B B B ^^£#^. 
[0062] ^^ B B B ^T^±Ttci:vHcii:^i-i.<i7t 

KS-ESLTN^iiCcojafi^SrtififetJt. -eLT. CI 
cO?g B B B «^ t=*E*9ttn UT sm^tt^ais L/c t C 

ICwt£ UT »fe I' ^x F JgcO-We - Mie^"? 7-<cv7W. 
B B B &STL. Sttfltf- (Sfa^ffi?m±M. CA-X) 
Srfflv ^Tft«flEft*J: ?Sb b k «««« Lfc i: C * 
1 3* X'h-ytz. 

mmms 

mumms^n^x . spffl7co^^ ?^f<'/ 

^?g B B B Cft;ir. SPI7WXf^*7f< -y^S? 
B B B ( Slff*S77tt A n = 0 . 17 0. A e 

= 30. fjt*«^«l0?il«Tii-i = 1 0 0°C ) Srffl 
I ^fl6« . mrieWfeW 3 1 n«H= L T ?S B B B ^^ 5- fffc . 
[0063] Cl^^fR^coiTtcS^HCiSx-r^teTt 
^£EaLTN*5t;cO?S B B B ^?r1SS:t7t. -f-UT. Z 

6. |gSjj?EE0VT^*9 5%. S§giS€£E2. 3Vt 
l 2 %<n%W£^r> W MSlztfft htitz . 4 . 
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asarFu mmnn (^^ws^sl ca-xj 

1 6° T*ofc. 

mm 9 

tk<9c»ZttfM 1*> I TOtitt^7AiS$; 2 0 
0 XTC 3 0 tfriaffibK^-* > 7" L , 77 'J <?> 
^St-M/yXhffl (SPI1 1, ^i'l, m^CJSHt 
XJSTHigf) r3/iin, 10// m, 1 9 // mOlW«fc 
iaic-eii-en^trv^— r-f >"/Lfc. f£M 
lortsw^-^^x. ascoa^if 

^xMS3tt 2 2 0*CT3*ia^ 

[oo64] mmx-wmm.^^ ssteLfc t - 

6, -?"iX-ffL3/im, lOjum, 1 9 // m<0j&?T*S>-> 

■fe/U:SPl7<?). x^f/H^f -( 'y^^Bic^-f 

iMiRRSf ifcHSrW-f 5 J: 3 lz# A y )\stt^W3w£.ZM 
ILtM5-jiAL. 1 OtxTnnmm&tett-t&g. 

jHlP * $r HIH LfcSS Jb 2: L . 19jumOft 
ftfiliaf* £ h £-tMZiift-&mt&lz M.iR%.W&.£: £ 
^;U«^<75fs»aS:5:P^L.A:?SB a B5:a 

coo65] ^m^m^z-mKmaLXT^ x&mz 

-•y7E?!)/7 0V (7*L -MffiFiJ) . 3>-h7^h 

2 . 5 . 7\s—>-m?w<?>mttm± 2 1 %x-$> -> . 

jrC"«4SEi!)1SEE(44 0V (7*— #/U3 — ■x7ie?"J) / 
85V (TU— ME?']) . r?>"h5XM47. 9, 7*U 
-tiJ5i]T«t¥l±3 0%t'Ji^/->;. 
{±6 0 V (7^--*>'U3n-x7ie?i]) /115V (71/ 
— Hd?'J) > 3y^7XMi2. 3. 71/-tE5IIW 
Klt*{4 3 l%X'h-itz. 

[0066] tfc. mitmmcoj.mx\ ist?* b-? 
7. 7 tit* -r±wmzmic i. x Wz u h wxlk . 



SSSt. ^5.t>'#^=&fSB B Br?«TL. SJIfcfttf (ttfDff 
ffif^ttlL CA-X) rj^Tfttt«^ft£::§-?Ea B Bh 

<oaaw*aB6Lfc. sat»i#-ci o* . sti 2 

• , ftl 6* X'h->te. 

mm\ 1 0 

ttESQiW 9t=i5vvc . mile* H/^ M^S < S P® 

1 1 ) fcfti-c. T7 v ^mmfrhtzh-fcbwjxb 
*m < spfli 4. tk^sl sow£Hfci*4t«> *jbh 
fcfltti . mmmm 9 1 mmz l x n . t^Rx/^m^ 

[0067 ] «-?S H B B*^=«ffEnJDLTT^M XtttSar 

Ufc t <! * . WT t^-f i P (cft»^Sg* t » 
fe. -T^io*.. WTtiBHttlBEli 5 0 v (7 
-•y^ffi^d) /8 0 V (TU— 7-E?iJ) . 3yh5^h 
(± 2 . 3 . r -^SyflT-iOEat^i 2 5 % X'h -> tz . 
»TJ4IHtt1»Eti 45V(7t-^-77 IS^'I ) / 
90V(7U-tS^) « 3Vh5XKi7. 6 . TV 
— MEPlT^Rflt*** 2 9 %T'S> o . ■ #T'(±iE»UE 
ii6 5V /12 5V (TU 

— MHW) - 3>b7^Hi2. 0. ru— 7-i£?'Jt'<7) 
WMmt2 9%X'h-otz. 

[0068] ms.tmm<r>xmx\ miy* b-? 

ffif^&SL CA-X). tfflv>Tft«*K»*i:«»Bti: 
«^)S«ftSrSbtLfe.. S«4^(±WT*1 1" . WtX'l 3 

* , #T1 7° X'h^ti. 

mm 1 1 

wiEsasM i i-fcv %t . file i t o«aw-# 

2 0 O'CT^^ffii^— i'^fi^b&a^fcffi 

[0069] ^■w.^m^zms.mzLXT^^ x\m.z 

7t . i"^^ *> - 9X~nmti9E.lt 30V(7t-^3 
— ••/7Wj\) /5 OV (ru-tffi51) . 3Vh7^h 
{±5. 4. yu—)-K¥\X'<r>KMmt23%X'h^i'z. 
wciwrnnE (4 3ov (7t-*/w^7; is^J ) / 

60V (Tlz-tEW) < 3yh7^Hil4. 6. 7* 

^-^E?ijT-<7>KS*3si42 2%xh-?tc. fcxummv. 

©45 5V (7t-«/W-77E?iI) /l 0 0 V (r 
U— 7-iE?'I) . =?>-h5>*H44. ru-tEWWR 
St^«42 7'%X*bitz. 

[0070 ] ItlEtBtWIST, (i t7 *■ b7 
x 7 5:^$ ^Wmz&Jt LX u v^. h BW)±K: , 
HTTieW. ^&y'#<75«-?gB e B2:?iTL. JSttftit (SWr 
ffi^tttS, CA-X) S:fflv^ttttflm*i:*aAi: 

TfX'l 5° X"h->tz. 
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mm 1 2 

&<m?ztitzm i co i TomMttz# : 7xmffi.£ 2 0 

&£>*bl^/h£ffl (SPI10, JSRft 
IS) Sr5//m, 12wm. 1 8 umCOmMtfth J: 3 &3 

0 0rT'37>Psmftf^-^v/£?T^ m&zft-o 

tz.<x^z\ '&*x-mmk. nzm^ttz. s 

hsS3ti: l 0 0'CT'5#f a E ]<7>* , .X h^-^V^tT^, 

[ 0 0 7 1 ] &v\T\ ftS0g&ffi£ItS5juni,. 1 2*t 
m. 1 8ximcox^— «r£»^LfcSI2tf) ITO*«f+ 

s^r?^i«s*iiL. *i3eKJi«oa«flijft*o±. 

^IC. ^-^A0<7)MiyPJXN-2 1 -S (H#-fb^ 
tJBvvcaHSUS*»IBI«:£t.ibU ««M{ffl^^ 
* £ ffl wr flPEE L tttfh 1 8 0 "CT 2 B#^Jtl^ LT f££f 

-5-tl-ftT.5;unu 12//m. 1 8^mt'i>-5/S. 
[0 0 72] <JC^T, £-teA4CSPiI7<7X ;r^f-;U& 

•< -v ?tsA ( m$immiT& a n = o . no. i 

t^Mt^ttA e = 30. ^fflA.<7)ffl|6^i5JgT M - I = 

1 0 0*C) tC*W ( S-8 1 1 . 

[0073] %- : &£ s B m^zmEmu lx tju xi4tg& 
tz. -rKchh. nx-itmm-mmtsov (y*-*^ 

-■v?Eim) /5 ov (yu— tm<\) . 3yh?xh 

ms. 3. 7'u-i-w.mxco^.mmu 2 2 %t* -> tz . 

JiT'til EI&SEfi 3 0 V ( 7 * ;Lo - -y 7 Itffl ) / 
60V (TU— f&M) . 3yh7Xh(jl4. 5. r 

u— rmnx'<r>m.stmi2 2%x-br>tz. ftxnmmw. 

Bi50V (7*-*;U3— -v?W.n) /9 5V (7V 
— MS?'i) . ziy by Xbi±3. 9. 
Klt^<±2 6^T:-J>o^. 

[ o o 7 4 ] . - «^J£M 1 2 ti . mnenttfi 1 1= 



YORSWi - -eix-mfiSfcflfl 1 ^iKASFF- t b&IW t T 
fcfc*^— tf-SrflFJH L.X fc . t-VnM X^tttCcti^rS 
S^OJS £ coWLfsMtm htLhZ\h Wftfr h . 

itmmi 

0 °CT- 3 0 L - yU^^fli* 1 ^ 

=5rS*M^^h»^ (SP<I8, JSRtt 
IS) 2r5>um, 1 2^m„ 1 8/i mOJl^i: tnh I 0 t 

0 •CT- 5 #071/^- ^yfL. WBcn&tffi&fctfn 

±.izmi. M7*h-?x7t:-frLxt$.*bi'i;z.htt¥-i 
^zmft&mmwizm^x&ftL. w&vft-otz. 
vk^x\ H*x-&mk. smz-tfz. zuz.-xxhs 

i/tt 1 3 0"CT5^(7)*"XK-^fy?'rftV\ 

[00753 a»wfT-a«e«jft*<oi*5 tM^ufck^ 

. 11 36R±oa««Jft*0± t . IS 2 O I 

*fjt5.lA^L. £-te/U5r*#fc. ^v^T\ 2t/KcSP 
<17C0. iXf;H^?f ■( y 9WLbbIZ*)4 yiUWftZ 
WfiaLtzftJ < ••/ ^?RB B a$rv±AL7"c. 5//m 

^^■fh £o<,zti4 y/utfmnmto&zmmLtzmiB 

^jiAL. 1 2/zm<oa*«IJi«:^W-r4S-fe^=«ia 

[0076 ] ^aafc^CfcEBPHnLTf '"W Xtt^z- 
BKUfcki*. #t'ti«S6iBEli25V 
3^-/2?E?'J) /6 5 V (yu— MS^iJ) . ay by*, 
bit l. 3. 7V- T-K5«T'<7)S;St^i2 8%fJ> , 5. 
3 y h yx b tmmzm^tz . tfz. »f«BIWBE 

«4 0V (7*-*/U3--y^i£?iJ) /9 0 V (TV- 

•7-§e5iJ) - nyb7XM±5. 9. yu—t-^lx-coK 
mmu 1 8%X'S> o . y^-y^mxcoKmmm^z 

fcfr^tz. 

[0 0 77] ^fc. ffisitmmzLXWz'&Zl nm<D 

a«aKt*iat=. fiiei:i5i«<5ospffi7<7). i^t/« 

^v-f -f -y ^m^zij 4 yJ\sttmZWlUl>fz*!4 
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y7A'&f&&*rHMM (SEM) fejHwcWlEL*: 
CO 0 78] mEkHaWJXB-C. flL?*^ 

U ftttfcft (ttfnWBfmtlL CA-X) Srfflvvc 

T2 1 * . t»Tl 7' , it2 5* X'h^tz. 
it©CT2 

S < $ ilfcJP 1 0 I T 0 # 7 T-StSSr 2 0 
OTTC' 3 0 tfiafltt*^-* ^ L . 7? 'J /U-^fflSl*^ 
5r6*bU^Hffi(SP«7, JSRt 
g)£5;unu 1 2.unu 1 8 .u mcr>WMb tch <fc 0 l~ 
X^yn— V^Ufc. acv^T. I^Mz-80-C-C'5 

1 1 0°CT-5#ra<^'-KXh<-^>"^2:?fV\ a«^3t 

[00 79] flBOTCttttfll jt*<7)iS§ fc C 

^ N itL^ftlD um, l'2/um, 1 8 m<7)B&&X"fc r> 

itjh&tfSetU 2-fe^S:»3t. &^T\ £-fe/WcSP 
H7CX l^f/H^f^ -y ^^BB^^-f 7^W^5r 
WM^tztA 5;^vf'( -y ^?gBB$riiAL^o 5 .urn 
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